A study was conducted to examine the stability and path analysis of the twenty advanced genotypes of pigeonpea including check WRP-1, during kharif-2012WRP-1, during kharif- , 2013WRP-1, during kharif- and 2014 under irrigated condition at the Agricultural Research Station, Kalaburagi. Pod length (0.378, 1.612), pod bearing length (0.493, 1.043), secondary branches (0.314, 0.935) and number of pods per plant (0.362, 0.539)had the highest positive direct effect on grain yield both at genotypic and phenotypic level. For maximizing the grain yield per plant emphasis should be given in selection of such characters for further improvement in pigeonpea. Highly significant differences among varieties were observed for all the characters except primary branches. The variance due to genotype x environmental (G x E) interaction found to be significant for days to flower initiation, plant height number of seeds per pod and yield per plant. All the traits under the study except for 100 seed weight showed significant differences in different environment. The variance due to pooled deviation was highly significant for all the traits except for primary branches and number of seeds per pod which reflect considerable variability in the material. Out of 20 genotypes studied four entries viz., RVK-285, AKT-9913, JKM-189 and ICP-13579 were consistent and high yielding compared to local check for irrigated conditions.
Introduction
Pigeonpea [Cajanus cajan (L.) Millsp.] is an important grain legume which occupies a major place in dietary requirement. It belongs to sub-tribe Cajaninae and has diploid genome with 11 pairs of chromosomes (2n = 2x = 22) comprising a genome of 833.1 Mbp (Varshney et al., 2012) . India is considered as the native of pigeonpea (Van der Maesen, 1980) because of its natural genetic variability available in the local germplasm and the presence of its wild relatives in the country.
It is cultivated in varied agro climatic conditions ranging from moisture stress and input starved conditions to irrigated conditions. Selection and yield testing are the two major phases of varietal development and the later one is highly influenced by the locations and years of testing. The magnitude of G x E interaction and its components has a direct bearing on the environmental domain of the varieties to be recommended for commercial cultivation. Performance of genotypes in terms of productivity without stability serves no purpose. It is important that the genotypes must not only be productive but also be responsive to increasing fertility status and varied levels of intensities of management of the crop. The magnitude of G x E interaction and its components has a direct bearing on the environmental domain of the varieties to be recommended for commercial cultivation. With this back ground the present study was undertaken under irrigated situation in three locations to identify stable genotypes and direct and indirect effects of pigeonpea for seed yield and its component traits.
Materials and methods
The present experiment material comprised of 20 genotypes of pigeonpea including check WRP1received from Indian Institute of Pulse Research, Kanpur. The trials were conducted in a Randomized Block Design with two replications in three years viz., kharif-2012, 2013 and 2014 grown under irrigated condition; two protective irrigations were given at flowering and pod filling stage. The plot size of two rows each with 4m length was followed with spacing of 75 cm between rows and 25 cm between the plants. Observations were recorded on five randomly selected plants in each replication in each environment in respect of 12 different metric characters viz., days to flower initiation, days to 50 per cent flowering, days to 80 per cent pod maturity, plant height (cm), number of primary branches per plant, number of secondary branches per plant, pod bearing length, number of pods per plant, number of seeds per pod, pod length (cm), 100-seed weight (g) and seed yield per plant. Path coefficient analysis was carried out as per principle given by Dewey and Lu (1959) , stability analysis was carried out by using the stability model proposed by Eberhart and Russell (1966) .
Results and discussion
The results of genotypic and phenotypic path coefficient analysis for twelve quantitative characters are presented in (Table 1) . High rate DOI: 10.5958/0975-928X.2017.00017.5 (between 0.30 to 0.99) of positive direct effects were observed at genotypic and phenotypic level by means of the traits viz., pod length (0.378 and 1.612),pod bearing length (0.493 and 1.043), secondary branches (0.314 and 0.935) and number of pods per plant (0.362 and 0.539). It indicates that, emphasis can be laid on these four characters during selection of genotypes for improvement of yield. The results are in conformity with reports of Baskaran and Muthiah (2007) , Chandirakala and Subbaraman (2010) and Bhadru (2011) . Even though low rate (0.10 to 0.19) of positive direct effect was observed for plant height (0.142 and 0.003) and primary branches (0.182 and 0.155) at genotypic and phenotypic level, it is also a important trait for yield improvement. The present findings are in agreement with results of Thanki and Sawargaonkar (2010) for pods per plant, Jaggal (2012) for days to 50 % flowering observed direct contribution of branches per plant. Patel and Acharya (2011) obtained high positive direct effects on yield via number of pods per plant and low rate of positive direct effects through plant height, branches per plant and 100 seed weight. While days to flower initiation (-0.081) at genotypic level and days to 50% flowering (-0.032), number of seeds per pod (-1.438) and 100 seed weight (-0.674) at phenotypic level had negative direct effect on seed yield and days to maturity (-0.112 and -0.460) registered negative direct effects on yield both at genotypic and phenotypic level, indicating this trait is not the criteria for yield improvement. Bhadru (2011) observed negative direct effect of day's maturity.
In plant breeding, it is very difficult to have complete knowledge of all component traits of yield. The residual effect permits precise explanation about the pattern of interaction of other possible components of yield. In other words, residual effect measures the roles of other possible independent variables were not included in the study on the dependent variable. Relatively moderate, positive residual values of R=0.270 and 0.250 was observed at genotypic and phenotypic level respectively. It indicates the moderate unexplained variation and characters included in the present study accounted for most of the variation.
The Mean Sum of Squares (MSS) due to varieties were significant for all the characters except for primary branches (Table 2) . Whereas, MSS was significant for environments in respect of all the ten characters except days to maturity and 100 seed weight. The variance due to Genotype x Environmental interaction found significant for the characters like days to flower initiation, plant height number of seeds per pod and yield per plant indicating its major role in the expression of the trait and the performance of the genotypes for seed yield may be predicted across the environment with greater precision (Kuchanur et al., 2008) .
Significant Genotype x Environment interaction for seed yield and other traits has also been reported earlier (Manivel et al., 1999) . Environmental + (Genotype x Environment) interaction was significant for days to flower initiation, plant height, secondary branch, number of seeds per pod, pod length, number of pods per plant and seed yield per plant. The characters having significant environmental + (Genotype x Environmental) were considered for stability analysis. Hence, a total of seven out of twelve characters were subjected for stability analysis. While genotype x environmental (linear) were significant for all the characters except for primary branches, pod bearing length and pod length indicating the absence of genetic differences among varieties for regression on environmental indices and thus the further predication of genotypes would be difficult for these traits. The magnitude of Genotype x Environment component was greater than non-linear component for all the character indicating its major role in the expression of the trait and the performance of the genotypes for seed yield may be predicted across the environment with great precision (Kuchanur et al., 2008) . All the traits under the study except for 100 seed weight showed significant differences in different environment.
The variance due to pooled deviation (non-linear) was highly significant for all the characters except for primary branches and number of seeds per pod which reflect considerable genetic variability in the material. Different measures of stability have been used by various workers earlier, Finlay and Wilkinson (1963) considered linear regression slopes as a measure of stability. Eberhart and Russell (1966) emphasized the need of considering both linear and nonlinear component of Genotype x Environment interaction in judging the stability of genotypes. Later Breese (1969); Samuel et al., (1970); Parodaand Hayes (1971) and Jatasra and Paroda (1978) emphasized that the linear regression could simply be regarded as a measure of response of a particular genotype whereas deviation around the regression line was the most suitable measure of stability. In the present study the stability was assessed by the parameters suggested by Eberhart and Russel (1966 
